Introduction {#sec1-1}
============

Thyroid swellings are uncommon in the pediatric age group and the reported incidence, in the age group of 8-18 years, is estimated to be 0.05-1.8%, and in adult population the reported incidence ranges between 3.2% and 8%.\[[@ref1][@ref2]\] But the risk of malignancy in children varies widely, ranging from 5% to 50%, in the different studies, and in adults it varies from 5% to 15%.\[[@ref3][@ref4][@ref5]\]

In adults, the role of fine-needle aspiration cytology (FNAC) has been well established and FNAC can be effectively used for the diagnosis and management of thyroid swelling with a high degree of reliability.\[[@ref6][@ref7]\] The Bethesda System for Reporting Thyroid Cytopathology (TBSRTC) provides relatively accurate reporting system for FNAC of thyroid and it is the most accurate method suggested by American Thyroid Association.\[[@ref8]\]

Most studies have applied this system for adult thyroid cytology reporting.\[[@ref9][@ref10]\] Only a very few studies have analyzed TBSRTC for reporting pediatric thyroid nodule.\[[@ref11][@ref12][@ref13][@ref14]\] However, most of these studies applying TBSRTC were based on the data from adult population and there were no distinct and specified guidelines for the evaluation of thyroid cytology in pediatric thyroid swellings. So, this study aims to evaluate the usefulness of TBSRTC in pediatric patients and to correlate the findings with histology.

TBSRTC describes a six-tier system for uniform reporting of thyroid nodules and also helps develop a standardized management plan and propose treatment guidelines.

Materials and Methods {#sec1-2}
=====================

During a period of 4 years, from August 2010 to July 2014, a total of 218 pediatric patients with thyroid swelling were studied. Their clinical data, radiological data, serum testing for hormone studies, cytological diagnosis, and histological diagnosis were reviewed.

Aspiration was performed by a 23-gauze needle attached to a disposable 10 mL or 20 mL syringe with or without a syringe holder. The small nodules were aspirated under ultrasonologic guidance and the aspirated material was smeared onto the slides. Half of the slides were air-dried and stained with May-Grünwald-Giemsa (MGG) stain and others were fixed with 95% alcohol and stained with hematoxylin and eosin and Papanicoalaou (PAP) stains, and these cases were reviewed by two cytopathologists.

The smears were categorized according to TBSRTC into the following six categories:

Nondiagnostic.Benign.Atypia of undetermined significance/follicular lesion of undetermined significance (AUS/FLUS).Suspicious for follicular neoplasm (SFN).Suspicious for malignancy (SM).Malignancy.

Histological follow-up was available in 44 cases and based on clinical, radiological, cytological, and histological findings, all the data were tabulated and analyzed in a systemic manner to know the sensitivity and specificity of FNAC in different categories of TBSRTC.

Results {#sec1-3}
=======

A total of 218 cases were studied out of which 33 (15%) were males and 185 (85%) were females \[[Table 1](#T1){ref-type="table"}\]. Overall, the thyroid nodules were more prevalent in the adolescent age group (11-14 years) \[[Table 2](#T2){ref-type="table"}\].
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Categorization of lesion according to TBSRTC and their distribution according to sex
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Distribution of lesions in different age groups
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Out of total 151 cases negative for malignant category the most common diagnosis was benign colloid nodule (126 cases) and histological follow up was available in 12 cases and in all the cases the histological diagnosis was consistent with the cytological diagnosis with 100% sensitivity and specificity of FNAC in benign cases. Out of the 23 cases of AFLUS category, the histological follow-up was available in 12 cases with 3 cases proved to be colloid nodule and 8 cases proved to be follicular adenoma and one 1 was found to be papillary carcinoma of thyroid. Out of 18 cases of the SFN category, histological follow-up was available in 10 cases out of which only 2 cases turned out to be colloid nodule, 7 were follicular adenoma, and 1 was papillary carcinoma. All the FNACs with a diagnosis of suspicious or positive for malignancy were found to be malignant on histological follow-up with 100% sensitivity and specificity \[[Table 3](#T3){ref-type="table"}\].

###### 

Correlation of cytological and histopathological findings
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Discussion {#sec1-4}
==========

TBSRTC is a unique internationally accepted reporting system for cytology of thyroid nodule and several studies have shown the utility of this system in FNAC of adult thyroid nodule but only a few studies have applied this system for reporting of pediatric thyroid nodule.\[[@ref11][@ref12][@ref13][@ref14]\] This study analyzed the utility of the six-tier system for reporting of pediatric thyroid nodule and showed that TBSRTC can be applied for the diagnosis of thyroid nodule in children as effectively as in adults. Thyroid nodules in children are less common as compared to that in adults but have an increased risk of malignancy as compared to adult thyroid nodule.\[[@ref3][@ref4][@ref5]\] The rate of malignancy in surgically resected pediatric patient was 22.7% in our study, and the results of our study are in concordance with other studies examining surgically resected nodules in children and adults.\[[@ref3][@ref14][@ref15][@ref16]\]

Out of a total 218 cases, 12 cases (5.5%) were nondiagnostic, and the uncooperative child patient leading to inadequate or poor-quality and insufficient-quantity aspirate can be the explanation for this. Out of the 218 cases, 151 cases were benign, and colloid nodule was the commonest benign lesion. Lymphocytic and granulomatous thyroiditis were other benign lesions and these lesions are common in female in the age group of 11-14 years. Histological follow-up was available in 12 cases cytologically diagnosed as benign thyroid nodule, and all cases were confirmed to be benign thyroid nodule on histological follow-up, so the sensitivity and specificity of TBSRTC were 100% in this study.

AFLUS, SFN, and SM categories of TBSRTC are often included under the intermediate category lesions.\[[@ref7]\] Intermediate thyroid lesions are a heterogeneous group that do not fit into either frank benign or malignant category and this is the group where the real application of the TBSRTC is needed. In the present study, this group comprise 21.1% (46 cases) of total pediatric nodule and histological follow-up was available in 24 cases out of which 4 cases (16.6%) were proved to be malignant, and the study demonstrates that the rate of malignancy in this category was high than that seen in adults.\[[@ref9]\] This can be explained as often cytologists are overcautious to diagnose frank malignancy in young patients.

In the present study, the rate of malignancy diagnosed by TBSRTC was 4.1% (9 cases), and 6 cases were confirmed on histological follow-up. The papillary carcinoma of thyroid form the major proportion and the sensitivity and specificity of TBSRTC in diagnosis of malignancy was 100% and the results are similar to those of the previous studies.\[[@ref13][@ref14]\]

So overall in our experience, TBSRTC can be effectively applied to pediatric thyroid nodule and this six-tier categorization correlates with an increased risk of malignancy, especially in the intermediate category, leading to a more consistent management approach and the increased risk of malignancy in this category reflects the importance of TBSRTC.
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